Effect of glucocorticoids on alkaline phosphatase, alanine aminotransferase, and gamma-glutamyltransferase in cultured dog hepatocytes.
Glucocorticoid(GC)-induced hepatopathy in the dog is characterized by abnormal liver morphology and increases in serum alanine aminotransferase (ALT), gamma-glutamyltransferase (GGT), and the liver alkaline phosphatase isoenzyme (LALP) and by the appearance of an unusual isoenzyme of alkaline phosphatase known as the corticosteroid-induced alkaline phosphatase isoenzyme (CALP). It has not been shown whether the increases in serum ALT, GGT, and LALP are as a result of an increase in production of these enzymes or as a result of the GC-induced hepatocellular swelling and possible membrane alterations. Also, it has been assumed that the mechanism of production of CALP is via GC-induced gene derepression and de novo protein synthesis; however, this hypothesis has not been directly tested. Using isolated dog hepatocytes maintained in a confluent monolayer culture in the presence and absence of GC or cyclic AMP, no statistical increase in serum ALT, GGT, or LALP was observed. A combination of GC and cyclic AMP also caused no statistical increase in ALT and GGT; however, we demonstrate that these conditions clearly stimulated the de novo synthesis of LALP. These conditions do not induce the synthesis of CALP as determined by a sensitive immunoassay. The data obtained using this in vitro model suggest that the primary mechanism(s) of the in vivo increase of serum ALT and GGT in GC treated dogs may be other than that of de novo protein synthesis. Likewise, in vitro production of CALP may be a mechanism more complex than the conditions tested in this study.